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(57) Abstract 

Remedies for autonomic neuropathy, remedies or inhibitors for autonomic imbalance, energy metabolism improving agents or bodily 
heat production improving agents containing as the active ingredient neurotrophic factors (BDNF, etc.) or trk receptor agonists, whereby 
autonomic neuropathy induced by various causes, in particular, orthostatic hypotension, body temperature regulation failure, autonomic 
imbalance, energy metabolic error and bodily temperature production error caused by sympathetic nerve hypofiinction can be efficaciously 
prevented and treated. 
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So 
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tSo Neuron, Vol. 4, 767-773 (1990) . feSV^d:#§l 
3P5 -161493 (WO 9 1/3 6 5 9) \Z^<Dm^^ T^'ir^f 

NT-4<DSiig:^fe: 

t^So Proc. Natl. Acad. Sci. VSA, Vol. 89, P. 3 
0 6 0-3 0 6 4 (1 9 9 2. 4) , «|$^5p7-5 o 9 6 0 0 (WO 9 3/2 5 
6 8 4) . fc;5V^{i!t#^¥6-5 0 1 6 1 7 (W0 9 2/5 2 5 4) twJ|ajfex.N 

T - 4 J: t^r 5^ -fe :*-i*?55|5^ $ tb-c V > So 

CNTF<^$!ijt:^fe : 

CNTFttBDNFirl^^lC. (D^^imm'r^^m^'^. izm^-t?>:it 
t^'X^^^o Biochimica et Biophysica Ac t a , V o 
1.1090, P. 70 — 80 (1991) ^ J. Neurochemistr 
y, VO 1 . 5 7. P. 1003-1012 (199 1) l-s m*^;tCNTF|il 

^m^xxrr^y'^^:^mi^um^fix\f^?>„ ^m^^-s o 2 9 1 6 
(WO 9 0/7 3 4 1) tc«, iimx.mmtnm^mmyr^nx\^^i>o 

i^io-*^i5ooAi g<D«sffl*>bs-^fi)653i^$tv. m:^ttms^Mt u-c^wi- 
^^-ti>m^. ^A(Dm^<Di$im 1 k g . — s fofc y)mi n & 2 5 0 0 /x g 
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lo-j^ioooMg (Dfimi(t^ibi9L^mifim^^ti^o 

(^5,^ . y-yi^^ ■ :fj-yy<=.^^ ^ Y^^. PA, 1 9 7 0^) 

its 7K^*K®^k mm^^mimtLxmm-r^m^s mm^is^citif>i^Tv^e e 

n 80 i^mm) . Tween 20 (SftiS^) ^<^lf®^SH4»J^^Pi- 
\^mm'^<D^\^m^mm?^\.o^wm.m^m^(Dm,^^^\^x-^^\^\ :l(dx. 
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(2) i:<Dm^#^-ti:. m^tt^>=->mm.^m.m-x^^^n wmmmm^^. » 

^07Kill^t*^Sr=w;^7^n— /u-^ h y ^^^fc«=i7— h y :{':^'^'{^:i^• 
n-e^xSrl 0 Omg/k g. 6 Omg/'k g<?3^TI9J-^Sr4®railJSUfc;6^ 

omg/k g<otS:-^fi-et>^t:oi§mJ*i^<^^tt{*iiiv\ 

mMmi : mm^ / y^^v y s b d n f ^^■(r>fem 

(1) IIS^*t)|sfi:;^?fe 

f^ll : BDNFI^y v?:s.^n:/?±J; «3^ALT^bfc„ D-PBS (GIB 

covsM^) i^^mm^'^^mm \-m7^\^xmM\^fz. ^(^ftn^^f^^fimssoi^ 

: i^iii^X>'^<i: UTJtttC 5 7 B L/K s j - by^d b-^^:^ (S 
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^ti, lE^mm^y'/l-tLX. m^BALB/c-^^P. (SPF) ^S^f-^ — 

i^w^^ : ?a^{i2 3 ± 2^. mm-i5 5 ± i o%izm^^ti. mmn s : 

0 0~2 0 : 0 O^n. 2 0 : 0 0~8 : 0 0 ^i^fr<^•^^^^yHw^^$tvfc|FBM 

-e^Wbfco ?'li^W'fc^m::^®fe«f'{i@?l^^)i6f (CE-2. b^Ic^^t) fci 

(2) S-^^SOSHSJ 

BDNFS-^?S{iD-PBS (Gibcott) -t?2. 0 m g /m U^l^f? U 

(3) y Ji^^if^^-^ I) >W^(Dm^ 

«-«mtttii*S't'OyyW^t'^7y ^^a^, HPLC (;ii^=2A|±) ^fflv>TjB3 

dby^db-^^:^ (am. 1 2ilf^l9j-%-^*fe) S:JiiL«S«L. M^Jt^ic 2«^{c 
S¥:9-ftU ^tl^f\,^mt\.X<DU-PBSmk (vehicle) *5j;UfBD 
NF 2 Omg/k g^^Tl^lilBSm^-^bfc (^mi?]i^|^ ; v e h i c 1 eg 
n = 6. BDNFS^Sf : n = 7) „ g4-23irHm. StiJUie J: 5 

uNF^-^m(D^^mmm^. Mmx-i-xv e h i c i eis#s¥(citLT^ 
(5) iEnmm<D^ mm^>^ /i^:^}^:^^ V :y^m\z.m-^BBNFt9i^(Dmm : 

Jbf2 (4) i:|^CBDNFS-^^#T. B AL B/c •^^i'^^^jmJIttoy /Wa^e 
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(4) *3j:t>' (5) (Df^m^^. BDNFfi. s^wismw. mz^m^mm 

(1) usimt^^fe 

: 3^S^y^/^<i: LT^ittC 5 7 B L/K s j - Z>/^tf b-^^:^ ( S 
P F^^) ^ B ixT J: <9 ^A. i^ii^W<^^s i 2 Ufc. 

^wm^ : iasc2 ot:m±2 e'Cfij^T^ ti*fm^3 o%£i±7 o%jbati-*<J^ 

^ixfCo RSeq{i3 : O 0~ 1 5 : 0 O^^T, 1 5 : 0 0~ 3 : 0 O ^' 

(2) ^H-WL<r>Wm 

BDNFt^-%-?K{iT12y :^®SS«l«J&^b>^j:5^^K ( v e h i c 1 e ) -C? 2 Om 
g/m 1 {c:ffir3KU ll®^tc#^bfee ^iii: UTtt l h— /ui: 0. 0 1 % 

T w e e n 8 0 ^"^tf H l^m^Wf^^ ( 1 0 mM V l^m. 15 0 mMig^k-:^ h P 
e^A. pH7. 0±0. 2) 5rfflV>fc, 

(3) /yw^it'^^' y :/S:<7)Si|5^ 

( 4 ) y K u-:^ y >'ftm[Hiife{::*fi-5 B D N F mm^^<omm 
dby^db-^^^ m\i. 1 2 mmt^4-mm t^mit-^^^ ^/ni^v (HbAi 

^t^. f^im^i:X^m3m\C^m (vehicle) M2t?^*3J:TJ«||4S^{:: 
BDNF 2 0 Omg/k g<lr^TiS:-%-L^c S^iiCf^d^^^^&fif^^ih L. 

Lfcc s# 2 B#rBi^{c^ 1 1¥ i: ^ 2 sf^^^m. mmmmm^m^ 

^tTto a'9cD2i¥{iNE-a-^ia«^-e^2)a— MT^2 5 Om g/k g 
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F^s-^u a -MTtk-^ 2 i^mmmsm. mm^mLLtL. mt.i.tcmmi-i.m 
mmmmx-mi^x, mi^f^y/^^t'^:7y ^^»sr^ttjufc„ mm^. ^xxf- 

5 mflk:^^i^=^—yi^t:miisiLXfm3i:i7ri'r 



mi 





11^ 
(11-17) 


2S¥ 
(21-27) 


3SI 
(31-37) 


4l¥ 

(41-47) 


(mg/k g) 


\j 


ri r\ r\ 

£t \J \J 




r\ r\ r\ 
£i \J \J 


(m g/k g) 


0 


0 


2 5 0 


2 5 0 




0 


0 


2 


2 




7 


7 


7 


7 


(mg/m 1 ) 


0 


2 0 


0 


2 0 


(m 1 /k g) 


10 


1 0 


1 0 


1 0 


(mg/m 1 ) 






2 5 


2 5 


(ml/k g) 






1 0 


1 0 



**?c©^ifelSrOmg/k glifigjgSS-^^^U, a-MTOmg/k g{±S■^«r^Tt"^CV^ri:S: 

10 

ijitm^ll4{C7i^Lfc:o l^lPi:^2f^^Srtbt5?-rSi:. B D N F <^i£-^ 2 
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(1) mmimt:fjm 

: B D N F (i y v^^^^ n l^^X ^ j^A LT^ffi Lfco ^<D^(0^m\^^WL 

ll®^Ift#J:4(H4C5 TBL/Ks j -</Z»/GrZj-^l>;^ (SPF^t^) SrB*: 

L-Ct&^{±2 3 ± 2^, 5 5 ± l 0%lc^^^tL. RHK 

lis : 0 0~2 0 : O 0^^T^ 2 0 : 00 — 8:0 0 f^itrof-^l' ^'/Wc^^^tb 

ytgpM-c^wu:fc„ ^ii^W'^'{i@?l^^^^s^ (ce-2. h^c^j'vt) ^sitm® 

(2) BDNFtS-^?R(^|^^ 

BTfnYist^mvxy'^': ^^mmmt^hf^^^m. (vehi ci e) -C20in 
g/m 1 ic^mu %m^^\.it.. mm^t uxtt i %-7i^=^ h-j^^t o. o i % 

T w e e n 8 0 Sr'&tf 'J l^f^mWL ( 1 0 iiiM ]) >m.. 15 0 mM^Sib-^ h y 
^J>,. pH7. 0±0. 2) SrfflV^fco 

(3) m^<Dmm-:^mmmz.mmm 

il[^^iS.ti- (Phys itemp Instruments Inc. 
Model BAT- 12) ^fflV^XffllJ^U/Co 

tMJtlBlCoVNT. Tu k e y^ySittS t u d e n to t«l:tSrfTofe, 

^i^m»a«/h»#iffif^sfti-a'jv'^7"i=^ iMmmm.. Mode i mk-so 

0 0) ^ffiV>TS!l:£UfCo ^flcfi^lCti, aiT^J'^ h^^^^/<-lw-VT>;^<^3^FB^ 
m^Atb> gfEiil 8 Om 1 /m i n<7>^^^ii^U ^^«|gO{g;T»^^=^ 

OV>Ts Tu k e y(0:^^^tfofeo 
(5) t'>' (HbAl c) {jtc^aij^ 

l> (Dm^mX. "9 JfiLiS^Mffil L. DCA-2000 (H^-'M ^/W±) 
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(6) iia^^<Dm^ 

(7) ^ry^-h^yj^ 

mm:^^:jmmm^m\^^x. BDNvt^^mt v e h i c i Bi9i^m<Dm^mi 

( 8 ) B DN F <^jS B ^^\zx^i^mm±iS:mti: ^mz:iL^^\^^-i^m%mipm 

d b^d bT^:^^, HbAl cJi[;ieibTJ't-i^l[t-M»9:0S^iV>i 5 b-CTIB 

<D3miz.m^nvtz iimxm) „ : v e h i c i e^^m i^mmik) ^ 

m2m: veh i c 1 eiSt^m i^Ty>(-h*) (BDN FS#l¥i: ll«<^^ISt 
nm^tk-^) ^ mam 2 Omg/k gBDNFt9:4-Po BDNF^2 Omg/ 

k g (D^^mx-mu^T^^ 1 3 9 g m^mmm:ii^u^m^ Lfc„ 

^<^^m-Sr-etv^*n. 13 5. 06. Bl7{^^i-o BDN FtS:-%-Sf cirl^fi Iz:-<T:7 
-<-KLfcv e h i c 1 el¥tC*j-L. BDNFS-^P-Cli. Ml^l^'fbfi^ii) b 
nJiC3J)^o:rc:65v e h i c 1 eS^«^lJ:fg«)btt5«^?B.{6TS:W3tl-«J*JUfc„ r 

<^ri:d>b. BDNF T!)^=^:^/}^^—i^^^yLm'r?>ipm ^m-t^ :l ttm^ $ n 

tctiib. 1 5 ~ 1 8 B @ \z.mmixmm(Dmmxh^^m^<Dmmmmm^mmv 

fCo ^C9iJg^$rlg) 8 -^T:7>< — KUfcv e h i c 1 e|¥l^*fUBDNF 

(9) BDNF£^^Is]tS-^t^J;;5{$:f^M;tjT:itf^ffl 

^„ milf : veh i c 1 e^-^S¥ (i^^St^) . ^2i¥: veh i c 1 eS4- 

(-i^tt^^^it L:t) o BDNF^Ir 1 2 5mg/k g ( 3 EE/ 1 ?f ) ^fc{i2 0m 
g/kg (72E/1I¥) (^Sl-^ftT'^m^TiSJ-^LfCo 0. 3. 6. 24^^1g 
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BDNF 1 2 5mg/k (-A-) . v e h i c 1 e tft-^l^ (iSIS 

it) (-•-) m:X:^v e h i c 1 eiSi^m («fe^) (-■-) (Dt*-^^. @ 
1 OJiBDNF 2 Omg/k gS-^P (-A-) *3j;0^v e h i c 1 e S-^^ 
(i^^) (-•-) <^7=^-i5' (veh i c 1 e^^m fi^i: U) Sr^ 

-To :in^<om^i)^hmb7b^ti:^o\^. m^^ki'TFlzisy^X, v e h i c 1 e» 
Jc:^UBDNFS-^|$-C{i. veh i c 1 e Jg4-l¥{C^«) e>n5flct@.{&TSrW2& 

mmm4 i M)K^?s»)#j(::M-r b d n f (Di^mm^iLmipm 

: B D N F {i U v?a. n i^tfc J: j0|A UT^M bfcp ^(^fffi.(^>Klgfimfi5 
m^Wi^ :^t*W istar^5/h (SP F^*&) • y x-^— 

-c?aA«2 3±2'c> m^i*5 5± 1 o%i^is:5t$ti.. mmi-±8 : 00—2 

0 : 0 0;^!tTx 2 0 : 0 0~8 : 0 O mirr(^i?--l' ^/HC^^^nytifUMT'^Wb 
fc. ^f-mm^^i^mmm^ (CE-2. B;*:^^r) *3J;t>*igiM7Kii;^Srg*« 

(2) h ^-7° h y h (STZ) . BDNFt9t^m<DmM 

STZ$rl OinMtJ^3i>'^:f hi; f^A (pH5. 5) \Z.0mi^. 32, 5mg 

l^-^ffl L/Co BDNF S-^^SfiTIE U b ( V e h i c 1 

e) X'2 Omg/m 1 l;:#^f^L> mm^^^l^fCo ^t^t LTJi 1 /U- 
i:0. 0 1%Tween 8 0 ^Sr-^tf y ( 1 O mM U ^'^^ ISOm 

Mmti-hV ^J^. pH7. 0±0. 2) ^ffiWco 

(3) i^m.(om^:^mm.m:imnim 

ii[^i$:?i.ti- (Physitemp Instruments Inc. 
Model BAT- 12) <lrfflV^TS!i:^Lfeo 
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aiJ^^itlCOV^X, Student<Dt ^^^tto^„ 

(4) ST zm?mmm(omms^xjiMisaMWi'ib(Dm%n 

^<i^W<^^TUfc7!x v\zsrzi^^m^2mi /"k gt^sij-a- (stz^ t 

-C6 5ing/kg) -emrttcS-^Lfc. STZ^-^5 B^J^jfiL^flt^Sa^L. 

( 5 ) B D N F <o^iHit9:4-{:: i 5 imm^fcmi^m 

;tev>J;9{^2?¥(::lf^ttLfc (4E/'S¥) „ veh i c 1 eiS;#a^. ^ 

2P : BDNF^4-P<k L^„ BDNFSr2 Omg/k g (DS^fi-C^Iel^TS 

1 iC^-r -A- : BDNFS4-S¥ : -■- : v e h i c 1 e S#S^) „ 

mi llC7j^$tLSi:*5»9> i^^^^tT^^±5V^-C. veh i c 1 eg;4-S¥(C^^L 
BDNF^-^|^t?{i. V e h i c 1 e S:#S¥iaSi?) bnSfl^MIST^Wmi^WJ 

^jj^^JS : L-fc-^ ;^ {w*J-r ^ B D N F (0{$:?g.{gTWJ^Jf^^ 

(1) 

. : B DN F y i^'rc^ n i ^ itA ufco ^(^fluo^mtimsg 

mkWi^ia :1im.Cb 7 B'L/Vis i - d bXd b^^:^ (SPF^*&) ^^7^ 

^{i^Wm^i: LTta^ti 2 3 ± 2*C. MMn 5 5 ± 1 0 H^B^ 
(is : 0 0 — 2 0 : OO^^iU. 2 0 : 0 0~8 : 0 Om^<DD-^ M::n^^tl 

fcgps-c^WL^o '^^M'W^i-immmn (ce-2. B^jciS^i/r) *3j:tj«i«B 

(2) BDNFS^^^<^5PSSi 
BDNFS-^mriEy l^§mmm7!)^<b^J:^nm (vehicle) X2 Om 
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Tween 8 0 Sr-g-tf U V^®*^ ( 1 0 mM U ^'^^ 1 5 0 mMt£<b:^ > U 
^M.^ pH7. 0±0. 2SrfflV^fCo 

(3) i^m.(Dm\^^mm.mzmimm 

WMi^M.^ (Phys i temp Instruments Inc. 
Model BAT- 12) S:fflV^Ta!^Lfco 

S!l^fliLlwOV>-C^ Students t^^i:ffoito 

If : V e h i c 1 e^^m. ^2i¥ : BDNF^^mt Lfco BDNF<lr2 Om 
g/kgOS-^at?^©;e[T«:4-U 19!^> dsx:) <om«frt{:: 

2, 4. 6. 8^rBli{^#NF^Ji:<$:ig.>^giJ^bfCo ^0)i$mSr|ll 1 2 Ci^i- m 
fp, -A- : BDNFS-^I¥ ; -■- : v e h i c 1 e^^U) o 

eh i c I eS-^l¥T-fi(4ctaiSit-^ji)^3lteTUyb.„ — BDNFtft-^^Hf-e^v 
e h i c 1 eg:-^p-C^*?)btt5ft:a<&T755^1tlCl«l^$nfc:o d bXd b-r^ 

^>•^l>;^^{^:m, HbAl c^iS^c^Bl9;65/j^V^J;5^c2l¥^-S^4>{■^■LyS: 
(5EC/P) V e h i c 1 B^t^m. IS2^ : BDN Fjft-^lfir t;/h„ 

— lifei^^i^^K^liSUfc-=rr>;^tCBDNF<^ 2 Omg/k g <^g:-^*-e^lH]^ 
TS-^L. 4^^m(c, 2 0 0/1 1 ^m:kM^\^^m\^ti 5 M C i OD- [U- 
^''C] glucose (NENit) ^^i— r/W^^TT'l^lllRf^i^ltS:-^ Lfc„ S 

^fc >5 1 E-f-oAttybo f^Stt-Jr-i^tCfi— ;£ggjg (j^ 2 0 Om 1 /m i n) "C^ 
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[U-^-'C] g 1 u c o s eS4-^ (0^) 3oJ;TJ«1 5. 3 0. 6 0, 9 O, 
1 2 {w»I^L^, I^^Vtz 10% N a OH^m 1 m 1 ^mi^iy>'^U 

(H i o n i c f 1 u o r ; t*— I — K • ^"^y*— Ktt) Sm 1 tfmi 

'''cwiM^i^<Dm^^n-:>tio ^(Df^^^mi siz^-t m^. -a- : BD 

NF^^m I -■- : V e h i c 1 eS#») , 

igi 3l'^$tt5i:*5t), D- [U-i-'C] g 1 u c o s e<DS-^3 0:»-^ 
1 2 05)-m<^^i^T^*T% veh i c 1 eS4-^:it'<T. BDNFS-^ 
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It <7> «5 ffl 

4. ^^wmmmtmmm^m. f^^mmm. mitmm.^. mmmj^m. p^m. 
10 5. ^mmmm'f-t:m^^^t'r:s>:^hu:^T()mm<DB^nm^mf^mm^ti 

6 . t r k A. t r k 8*5 J:t;«/*fc« t r k C^^fls:T=^= 
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2/1 



Vehicle, s.c. 

BDN^200mg/kg, 8.c. ^cx-MT 250mg/kg; Lp 



-2h 



^Oh sampling ^2h sampling 
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3/7 
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vehbieCg^S vehicle(A'77'r-h') BDNF 

a) 



me 




wo 00/62797 



PCT/JPOO/02265 



5/7 
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